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_?027J . gojoj zpg <gjnf 

j l. #a°i 

i h 

| h( c )h 

i H 

i 

i 

i 

j : #1* ^o\h a.± 

\ SW : #1# 7® 5TS SW 

I Tie! 

i afe 'not' ^ S 4°I°I2 fomfe ‘d/wde’ *4 7iIA°1£ “‘-Hf°1 *|*| °f£" fi 

i ^: sa°i ns-^ aa« as- °j^ 

! • BSX|- ^-Xf- : He, Ne, Ar f| 

I • Oiaxi- £X|- : HCI, H 2 , N 2i 0 2 ■§ 

. q-£jX|- ^-Xj- : H 2 0, CO 2, 0 3 , 3zl*tz*t NH 3 t/KHz^t 
: ch 4 5%*tz*t. aa, *a|-^Ej, e.^1, dna af*!. 



aaa : as aa* aa a m°\ oi^oisi °i°di tq* ^§ 0 | e^q. 

lie! ■ *i*i • it 1 Sr’S, °i£ 5 

: *!■ y\J\ O| = oixj ^°[uh-§o^ C| 0|Ah q= g=o| °jx|.^. £o[| 

ei*i as #a 

Oil) H 2 , N 2< 0 2 , Ob, Na, C, He -§■ 

9W : S SH 0|Aho| |§oJ H§Jd|£ 1®^ #l^Ai S°l|7[- 

#a 

0||) H 2 0, C0 2 , HCI, NaOH, CaO ■§■ 

### : S 7|*| 0 |Aho| ^5J 0 | 9^*| $0\ oio H ^ q £S#a°l ZLCH^, 7|*| 

i si a. #aia aa»i aaa*i 

IM *-m* °is*!°i zt-ni-z 

&°d Stl# : ±^, aH#, 40|q. §7|, ®^ S. 


^9J 


o o ol-AH : 
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e]!” gj<H - 3-q- 


t 
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(!) %_2J ^fZt <>!% : -jr-fr °t£- ,d l: J r* i l SJiH °lrr2 ‘M-’ftyZh f|; *!%ibT* 

7 b tgih nh^Am -|^/-| °g2 (d / ft jyf 

CD °i 1' % A i -2-i- A 7 A %^°I tHfy&jL, ^$1 j _|°l 

0 ^s-%. £4f *1%*™ 

0 tyfijuiArl J-Vl, ^ 4*7 i4f wtlgih**! 'iJLih'M! 



(z) *£>! • I% : a^Jt- ^ a/#/*/ * ,,J 2* h * s1 *%* f A $ A t2!%2, *if^ 0, -t^ h ' MI %l V^t 0 

<^ZitHI 2-1-11 1 {^ib^x*. 

0 ^ 2llj-»t Ah£Xl tW&T&T*. 

0 7rw, 44 4*& 7^41 ™j.£. ^x °i&*f-' H i ^m 1 *- 

(3) °££i'l‘>h>t fy^Zh *!£ 

CD \£(N)~: *8f*ll Ufoif/a ^4% ^AF 4|- ^A-iif-2 J%£TM&£ VHJf-%2-1 2lf f *7 ^ 

(N/ 2 )f W ol-grib*! %*£i+. 

© iKW 2-1'2 % h ^IAi %w\_ A^H>=? 2il f *7 *r£$Jb Vb. f-AW »£\£ H4| T*ityr£2- 

i h tyb2 VbWf 7 H<pb%T+. 

0 ^vWo, ^4 -£^ 4 °pb:?^£ (d!l2 1MH-2 4 AW^ 4 ^ £/H 4 ^ 

%7b4b%2. °lrr^ A 4*f t 4 -f^f iH n ^ib2 -&\ 2 0 3 p>|- ^*w/ £^z*. 


(4) i/^ ^4 

0 iT-^ *?£ ; ^4, 4^2 4*f ^«pf T*2{Qz-b ^2(H)7b 

0 ^4 %*% '■ $-b'4 °t%^b AbOjjo-Ufrt oitulzi%*_£ ol%tyx2*1 A£<H £*t27£/- £.| %G7|- 7/- 

AW ^4 4 A ( {d ^ib2 oiAbit t££ib Tf^ibozf AH££ 

tHimil^ltHl z^ib ri^-ih %^Z_ibH\ 2I%Z+. 
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3. 

(l) as. S4S°I 4W|S| nif 

^X8£:II 1.0, C=12.0,0 = 16.0 


H) H) + 


i°l @^=(1.0x2)+ 16.0=18.0 

~r~ ~r 

4> x 2 ^7-H% 


Hi H 


HV-fH ’ H) Hi ' 

D)|E||°J°J gx|g=(1.0 x 4) +12.0=16.0 

~r~ ~r 

4=££| 4)W#x4 %££) ^T-Rf 


+ 1 C 


| asmi£i(C 3 H 8 ) | 

= (C°| ^XH4) x 3 
+ (H°| SKIS) x 8 
= (12.0x3)+(1.0x8) 
= 44.0 


ex) #7|°| (N 2 80%, 0 2 : 20%) 

= (28 x 0.8) + (32 x 0.2) = °f 29 


CSX) i;n HSx) i2?H 


cgx) 4in OSx) 3in 


CSX) 711) NSX) 611) 







— a x i1 

L. .Cl THAI X)2f=l2g(X) • C I f SI ^2fe|2g(0) • c I ?HAI ^2fe '^, 7H =2XIO ! ‘g 


4. : -yi4|0S LfEmi-c- §!#£ -y^+j# ^-go^ 9i^ (jyx|-#o| SXHf 

* ^ohcK 

Tip! : °IZ1^ l*iZ I*1-5 £*«*(-*! XpHAj-i Lf-Ef-qo^ 

ws’s, zm B oZ A i*m *nw. 


5. S Tlltt -S 


£*1- 

4±(H 2 ) 

(3±(0 2 ) 

0|^ B^(C0 2 ) 

S3) 

rO 

«’ * 

% 

jj A 
& %\ 

\y*-p 

y _/ 

&& 


1 -S- 

1 s 

1 -52- 

ST 

1 s 

1 s 

Is 


6.02 xlO 23 !!) 

6.02x10“7H 

6.02 X 10 s m 

as 

2g 

32 g 

44 g 

7|j)|°| ^n|(0 ”C, HIS)) 

22.4 L 

22.4 L 

22.4 L 


7|^|oj 7^ °.C4lJ=- 0^7.(-cq 3.7|<HI %WI 

' C^0| 7££. Hjq ^£XI 7^ A.OJ CJj7.|- 
7(-^7Ho i tf > 

> 1-S-CHI oH^-pHe °J?4 f^HI % 
W&°l 6.02 x 10 23 7Ho| Jl 5 IS-71 
/tfISJ i=ip£E. 7|^I°J ^Oil jlfiNI $ 
0| 22.4L°IP.MP 1^HI*HCJ 
^%-g: I PP 

P^P. 


J3- _ s ° 

°J44 

7lx(lS] ^-s)(STP) 

7lx(] 0)^-2) 

v!-4 i o 1: 

6.02 X 10 23 

22.4L 

7l*fl 1 molS] 4-21 
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&Q&X1I '2. t 

i 

^ mmz\ KfiHwexw, mmm wis. ©, h, c, n, o, Na°i m i, 12 , u, ie, 230 |ck> 

(1)NH 3 (2) H,0 (3) NaOH (4)CH 4 

1 m 1 €4^ m 44 s m. 

( 1 ) NH 3 °1 -gxHf= 14 +1 x 3=17 ( 2 ) H,0^ £xH}== 1 X 2 + 16=18 

(3)NaOH3] ^-i]^=23+16+l=40 ( 4 )CH 4 S) 4-xHj== 12 +1 X4=16 g)(i) 17 ( 2)18 (3)40 (4)16 


&QEX1I ?. 

cf# ##0)1 EWAI2. ©, H=l, C=12, O=160|LK) 

(1) SE&(C 6 H 12 0 6 )°1 S*®# ^0h°j7h? (2) S£g- 36 g°| #44 Sn^PI? 


I 5H^ I (l)C 6 H l2 0 6 2)^-xl-^=i2x6+1x12+16x6=180 




( 2 ) it£^l 36 g 2 ) - 14 - g,- ^. 1 ^o| ^ 


36 g 


180 g/1 


= 0.21 


0 ( 1)180 ( 2 ) 0 . 2 # 


°1£&M u. 

0”C, 17KMW 0.5#°| 0|A^ 9±(C0 2 ) 7|*)|7) 


(i) oi-fchsh D4°i gA^4b s n?pt? 

4xf4(7fl) 


I 5Ds I (1)14= 
(2)14= 


6.02 x 10 


(2) 0|A1S) 9£2| Sgo « g oj 7 ^ ? (3) oi^jsj. El^oj « L°l7|? 

°1 5-S. oRlS)- fl+S) -g-x)- 4=!4x 6.02 x 10 23 7fl=0.5 x 6.02 x 10 2, 7fl=3.01 x 10 23 7lMcl-. 


444 


°1 5-S. 6)X>S|- Hl^o] !#=-14x 0 |X 1 S)- Ej-^o] a_xl-^=0.5 x 44 g=22 g°14. 


(3)14=45?^(0“C, Ixl'JMWH-S-S.°|xls(-El+o) 431 = 0.5X22.4 L=11.2 L^14. 


22.4 


i)(1)3.01xl0 23 7H (2) 22 g (3) 11.2 L 
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5 cT 


01. -gw 

#01 #B| 

1. $mM : 7|^1 M^o\o\ sli# 0 |=^ ££ &±°\ W# 2 f m \-[B[\n M 

1) #*M : SI **«■ SW°I £#<2|- 4^* M-Ehyi Aj 

2) ^°l HI* 7HS- ^ElSl S^H|^ Ll-El-td Aj 

Tip! °l£ IV i*i, 3$, cf-«(®f-£Efi ‘-(■ E f l i *ff AH*w 


“Alsj tl tM* e)Hj§l ^-Al^ 



AIS 80 UH 7g£ 

Ajs+^^aid) 



<2|»°| «§T8 0|SHshXh> 

<§*1 ftei!!2| #£ 51 2|n|7 
4=tm I4«#ffls| #£ 51 —l D l? 
AHSffB|(n)£| §JE 51 2|D| 
ojfflTii ^sm? 


?l°f &*|°| ^Ai7h Hra^g? 







C, H, 0 Sis CH® SS x°| -M^OICK 

[■£& 2 ^] 

V\) ££ S*|0|| 23mg°| #1! X# ail 2f°| 

SA1 7^q. 



7 fa 9 *i si x 

04) y§0| #fcj- °, a£H|#(CaCl 2 m 4=^L^S(NaOH)0| qq so] oi- 

£h°| #7f°j- 1^# ^ohCh 

a2H 



CaCl 2 # *H£ 2 

NaOH# *H£ & 

#7^ ^sf(mg) 

27 

44 


X£| 

(Eh °l S*HJ£ qq 12, l, I60p, #1 Xb &S S^q.) 

(D CHO ® CH 3 0 ® C 2 H 4 0 

© c 2 h 6 o ® c 3 h 8 o 
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^ 4-8- _ 

ag# 3±(N)S>|- {+±(0)S 0|J=LO)£! £X[ (7f)£f (4)0)|A| S!±#o| Ilf 2)7)1* 

LfEftH 5014. 

Aj-^OJ 

(gT 12 


4 

0 7 

s^£| SlKg) 

(7h)S»h (4)0)1 Ai l*Af* S^(N) £)4 27||0|4. 

(3, N, 02) SAflfS ZfZf 14, 160|4.) 

1 * 1 

(7))°| £44-& N 2 0 3 0|4 

s* 2 

(4)b ^^ 40 | ^4 

Sir 3 

lg0)| *0 )44 OSAf 4= U|4 (7)) : (4) = 33 : 190|4 

33 1,2 S3 3 
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Case 2 a.l°\ SHWI £|o|| 1 fioh X\S. $T7| 


^ ase * ^>a7> -^? _ 

n^n Ani^h as “« z&nm m^$pi sish*i^ o.i£ ej-on nmi- ^01 ouch 
“H0| EiAiof smK o| nil §^o|| £|S|| 4#4 ££ SR tt§o| SjoRSA] orh 
SmE#(NaN 3 )0| £6||£|0| 0|0|HJ|0| Si 7\t]\7\ Jfflgi* 


2NaN 3 (s) -> 2Na(s) + 3N 2 (g) 


0)1 OR* ^#E|7| ?l«flAHfe -M^°| 71 All 65.1 L7| !£SR. 0| U|| 

0hA|H44SS(NaN 3 )£| Ilf# 1 ?!—A| A|S# 

<M7|>0)|A| lag 


/ “i. N 2 2| £XR 

i_. NaN 3 °| SRRif 

<=. 7|A|| l#o| un| 









22 qftWjfai Aj°f S( a sia.fi 









Case 4 HtfOU ofS|=f7|| 

Case 4 3j-als) °<HbN _ 

H-b as s^iom 7mi m y\m w sssq ?i*ii Z7f *jsjeh 

y*0|| CHS *f£» LfEfLfl 5J0ICK 


oLoh HI-O.AI 
^r-i i_! o —i 

3X(g) + Y(g) - 2Z(g) 

H|-o. 7H °^IO| ot 

J o i_! ^ s—1 o 

x(L) y®) 0 

H|-0. ^ °^IO| Ot 

l2 o -i- s— 1 o 

( ) 0 z(g) 


s§ $ ss°i °j a zsi sa(zm z°i s*fa# m&t s« >*ia o, 

ato x = a Y = bO|c|-) 

S£ 1 

s# * sssi of § z°i sa 


S£ 2 
Z°| SXflf : 


ts# si s§ ■?■! §m ^xh 

•?£■£ t*flx xM 1 ? *£cf-. 2-%°i 7fa°fcf- 


Ht-f t n iyV 0°IZi pf <,* °± 7 W X=4 y Tb l x(L)t PI- i/i “,M*i ^££ 

° 0 ^ £JH£ ~XIV n-*^1 xt *°l*l t^f-. °l ‘SM'W X 3j/2af / j/=°l “M*f-°* Z£ e^H£ 
Z=4 *l *£r X 3?/2af / ^ ^ V°i (3a+6)s/( ff )°IS. £*£ Z 2yi^ *P£°I z°IB£ Z4 z^r 

_L = 3a+fe oicf- 

2y 2 

’S'J 

Z4 •■ (3a + % 

Z4 zW : -#- 
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.<!> NOTE 



R7 OfXjAjO] SHAJ — 


ISW y#i!S 0|#o^ #!!] 

^ 24 

\ 

L 4W ? .-e^f Sf0|ao| 

\_ 

_ y 
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i 9! 


Case 6 CaC0 3 + 

CaCOg \ *#°/= *£ m iw °j. c h 

°i c t *t*-t °l£°l %°i %T ¥&°q *£°l “£•£*(■‘2 f I 1 ! “IW E £W q-ttf-a ^Pl^a q 
*£tt o/^tf Effc//// °i~%°i °i $*11^ °m°i c i-. 


NOTE ©. 


Case 6 


g-Sfl HV-g- 


Cf#s ttfc(CaC0 3 )2| a^SH y§ 0 ||Ai otw 37j|t »ojo|7| °|oj. 

iigom. 

IW tf*±|] 

CaC0 3 (s) CaO(s) + | X(g) 

prai 

(P\) i^|-L|o| ^Bf {u , i)4 sgsmh 

04) i7W0| ^ ^(CaCOs)* Si £?m°l 2*11 1IK^2)= 

(4) ns *12 §o h o £7 |-l|o| x\n iiKitt,)# ^q-. 


Wi 

w 2 

w s 

200.0 g 

250.0 g 

245.6 g 


0|0|| q& go ^Ignhg <M7|>o||A-j Mfc C HS i# 

(Eh, 3*Hf€- C = 12, 0 = 16, Ca = 40014 .) 


-i. X2| 4.4g0|q-. 

l-. 24 5te(CaO)°| 0.5#0|CK 

c. CaCOg—I 2# 2 S^°| T 


© “i, c 


© L, C 
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i 3! 4* 


Case 8-2 7j-^-g- 7 ] 4^1 _ 

nn# C m H„# 41 §7|0||Ai 2±A|7|7| 24 °0)| £7|0| 3*H4# # 

2 oil CH2 4S* L+Ehta 5014 . 2^ ° #7| LH h 2 04 o 2 °| #43 ha|o[x| 

Sf2t4 


C0 2 : 3.3.r g 

h 2 o, o 2 


NOTE <!> 


■ 

.rg 

0 2 : 

4rg 

3*11 

y 


^ 4: 2 oj -s- 

o|o|| egg f§# 33* <M7|>om °{3 2] 

(B H, C, 02| BAI-BS- 22 1, 12, 16 0|4) [32] 


-I. c m H n i#o| h 2 o 3 #o| 2234. 

i—. 2^ ° h 2 o°| #43 o.4j/#M4 24 

c. 2^ o 0 2 °| 243 0.8x g 0|C[. 




[s3 42y#2#3 £hio[x[] 

2fr.// 2*1? °im 7 i o i Id- 
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soil cH°h X|-S0|CK 


1#£ 6.02x10 23 7|)o| ojx|- 4# ^$|-D|, 0| 4=1- 0fM7|-£S4(^)£^ eKh 


0|0|| cH°h <M7|>0||A1 ojt CHS £# 2J£? 3 > 

(EL H, C°| SXHfo 7|7| 1, 120|C|-.) 


-1. S3(C) lgOII 21b B4 -rjjno\q. 

<-. ^(H 2 ) 1#0|| °ib sf£*h 4°| ° h b N^o^l 

■=. DHEH|o](CH 4 ) isoii #o|$lb ^±2\ l§fu|b 4 : 10|C|-. 


® -i 


® -I, C © 1_, c 


[2015°^ £ 71 £3 S*p|] 

Ch (J) 

[WI2H m 0|S7|£S4 7HU 3g*p| 

1 jy 

52(Q ig°| 4% — SO|HS -jf 7H0|CK 4^H 2 ) l^ofe ^ m?[ 2#o| ?m 

4^1 Hb 2 jv 4 7H0|QK D||E||o!(CH 4) 1#°| Eh£2| 44^1 S®& 12g4 4gO|HS Igufe 3 : 10|Q|-. 



V 





30 opjfdQj u°i s< a $isn 









2 . 



31 



























n'd ^*11 


PDfc £E|£| #7|0|| 7m| A 2 g4 7mi B lgO| #o| gfe 5!*, 04)b 

B7h #0| J=L£ 0 || 7|*|| c lgft q 5* Ll-EhtH 5!0|CK BS\ C 

b St-b^K 



7|*ll°l MSf td| A : B : C-b? ©, =l^b°l bW b^le^K) 


@1:2:2 @1:2:4 @2:1:1 

@2:1:2 ©4:2:1 
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S|jb SFSe W~Z°| Hlf U|## L-hEl-tH 5J0|C|-. W2f Xb ZfZf ACSf AC 2 

§ $mo|i Y2f Zb Z|-Z| BC2f BC , § Smo^f. iXflTB A~C § C7f 7Rf HCf. 



0|0)| q|°h § o <fi7| >oj|A-j °Jb c«s SB 3!£? 

(E[, A~Cb S2|2| 7|S0|CK) 


. -I. Yb BC 2 0|C|-. 

i_. fjUXUfb B>AO|CK 

c. X2f Z0|| A-j C^Xf 1# £f Ilf oh A2f B2| #4= H|b 2 : 10|C|-. 

(D “I ©1- ®C © “I, c ©I_, c 


[2015 ef^E. 61 S3 b*1|X|] 

& © 

Sf*M# S!±°| Ilf H|§- AC2f AC 2 0)H C°| Ilf U|#0| AC 2 7f C| =l°g Wb AC 2 , Xb 

AC0|Cf 

SE&h BC2f BC 2 0]|Ai C°| l|f U|-§0| BC 2 7[ Ej =]□$ Yb BQ Zb BC 2 0|Cf. 

raas**i7D 

i_. W2f Z0)|Aj |j:gg°| coj| Hj-Sj. ASf B°| l|f U|-§ 0 | B7f AMCf =1°g ilAUfb B>A0|Cf 
c. Xb AC0|S zb BC 2 0|HS X2f Z0)|A| C £|Xf 1# g A2f B°| #bb AA 1& 0.5-j§0|HS A£f B 
°| #t= tl|b 210|C[ 

[Sgn|Sf7|] - 1 . Yb BC 0 |Cf 





J 
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ill A, 


7IM 




swm -a* #121 hi* ^som. 



®i_ ©c © “i, l. © “i, c ©i_, c 
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6 • c|~§-£ tJ Ako|-o|E|-°jno| gji -yso|cK 



® -I © l_ ® -I, C ® l_, C ® -I, l_, d 



^ ? bdA K3j|^ 0.96 °| 071 #01 Ol^h 

|=. -?£ axh°| Sat IK} 0|i3MAho| ^wajo c H o 0|H^ 

12x3+1x4+16x3=880 |Ct 


JSSSBELu Cgt H 2 L*r. 


=3 : 4 0|ct 
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8 • Cfgg. X 2 Y 42 |- ZzSMI x 2 2 \ Y 2 Z7|- xg-gEfe ^§°l e»4|0|Cf. 


aX 2 Y 4 + bl 2 ^ cX 2 + dY 2 Z (a ~ d £ £]-§ 7||^) 


fi£r y* %m\ X 2 Y42h Z 2 1 ajl [t|| ( hh§ s Z| #i jo| *jif§ L|-E[- 

a 510|q. x 2 y 4 £|- z 2 # oji= °f 


#1 

x 2 y 4 

z 2 

x 2 

y 2 z 

^■§ s agf(g) 

8 

24 

0 

0 

Hf-§ 0 IBt(g) 

- 

- 

7 

9 


0|0| c|& US <fi7|>oi|*i at CHS 3!£? 

(Eh X ~ z-b S°|°| z|^o|c|-.) 


n. a + 6 = c + dO|Cf. 

•-. X 2 Y 4 fif z 2 ^ £*fEfo| ^Cf. 
c. ^X|-af d|t Y : Z = 1 : 80 |q-. 


® -i 


d) c ® -I, C ® 1_, c 


■\ 

[2015°^ E 31 H3 £X||X|] 

Ch 0 

[#X1|°|E] S|*|- y§0|Wo| °Wj E^St|: 

£|Sf y§4|€- X^ 4 + Z 2 -► X 2 + 2Y 2 Z0|C(. 

L. Ilf g*|0|| ofSH x 2 Y 4 7f Hfgip, Zj7f 16g y^Cf. y§oh X 2 Y 4 8g£f Z 2 8g°| H|7f 
1 : 10 \BS. X 2 Y 4 £f Z 2 °| £X[=f2. ^z\. 

[aEHoD 

1=. U-S^h X>Y 4 8g, Z 2 8g£f -a-SI X 2 7g°| H|7f 1:1: 10|HM 
UK® Ufe X : Y : Z = 14 : 1: 160|cf 



V 


J 
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ill A, 




7IM 



#£KH 2 SO 4 )0| am ttg4|0|C|-. 


A(g) + 2B(g) + 2H 2 0(/) - 2H 2 S0 4 (Z) 


Kh ST# s'B|°h A£f B* oto| §4 uh#A|Ei 12H- LfE|-y) %0\C.[. 

#ii IO||A-|# A7K no||A-|# B7[ a.^ 


41 o-l 

EE 1=1 

rf 

o|o 

n* 

Ef# # 

A°| lff(g) 

B°| ilf(g) 

H 2 S0 4 £| ISf(g) 

I 

0.8 

5.2 

4.9 

n 

2.0 

6.4 

X 


0|0|| tm 1° 5!El'# <M?|>o||A.-j oi^ CHS H# 

(B, H, O, S°| S*Hf£ A A l 16, 320|CK) 


4 

-I. l0||Ai El#°[ #°l !if£ 0.9gO|cK 

L. B2| SAUfS. 6401CK 

c. is no||A-j y-oh °i# A7|- y#$p| ?|sn iflS b°| 2|a 

a ns i.6 g o|cK 


CD ~I ©1= © “I, L_ © i_, c © n, 1_, c 



[20i5°iLja 41 a3 ^ip|] 


im°\A SIS h S§-°l gF3 £PII °|oHop| 

£|S uhg4|0||Ai S##I!f ###£| y§ 14= A : B : ©O : H 2 S0 4 = 1 : 2 : 2 : 2 0|ch 
4.9 g (^^a ; a i g ; ) —= 0 . 005 # ^5i a°gg s#s s 


SS IOIW H 2 SQ4 


121- 


98g/mol(%4+l*-4 1^) 

A B, H 2 00| AA 0.025# 0.05# 0.05#0|C[-. 

-i. IS I0||Ai SSS H 2 0°| IS# Q05#xl8g/#=0.9g0|llt 

L- Ilf M#°| SSjOjl [[(ef IS I0j|A| S#S B °| Ilf# SIS S#£| ^EtojlAi ell*!- A2f H 2 0°| Ilf# 
9 AA 7 E to H| SIS B°| Ilf# 4.9g —(0.8g + 0.9g)=3.2gO|Cf. [[(fifA] #Af|f# S#S Iff# SIS 


Lfe SfOlHS, A°| #X(|f=- 


0.8 


=32, B°| #Xf|# 


3.2 


=6401Cf A2f B# AA Q?2f SO20|Cf 


0.0025 ' 0.005 

c. IS I0IN A2f 0.8g SS# CCH B# 3.2g|fgaH° H^ , IS no||A| A 20 g 0 | a# ygspi #|oH las B2| 
214: Ilf# aogopf. CClSfAi B 6.4gjlf SgSp. SOf °# A7f S# S§Sf7| ^|$H laS B°| 2|4: Ilf# 8.0 
g—64g=16gO|C|; 
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10. 


tfSKi# S(Fe)£ U|| ejojLfe am ttgo|c|-. 


aH^CE^) + -*• ^-y-S|- <B± 

+ 2|AhS[ ->■ S + 0|A[5[. Et± 

<H±(C) 72g°a Qitfa.\ S-^(CO)* A[go[0[ FeS *1|®S[B|:n. &E\. 

itstss Fe 2 0 3 * A^t m\ Fe 3 O 4 # A[gl q, Fe°| Stf(g) *fe? 

(Eh, c, Fe °| a^nre ^ 12, 5601 Dh a^ CEr C07[ 7[3^o|, ^SH°| °J£ 

® 28 ©56 © 72 © 84 © 112 


[2015 af® a 61 113 2^*3 g*ll*|] 

Ch 0 

1£| g>4 £[§£[ i!S[ 1H§ 

raas!*i7D ® y-g^w -agtig aa°i a^ uib m yg^i°i m 72 g § 

72g 

6K= 12g/ / ja. )°P. 2C+0 2 -> 2COO)|Ai C£[ C02| 2)14= ti\£ 110[HS C 72g°a CO 6## °M © 21^K 
Fe 2 0 3 # A[gth CCH F 2 0 3 + 3CO 2Fe + 3C0 2 £| eh§0||Ai CO£[ Fe£| 7j|4= U\± 3:20 \BS. 6§£| COa 


Fe 3 0 4 S A[g^ [[[) F 3 0 4 + 4CO - 3Fe + 4C0 2 £| ahgO||Ai CO£[ Fe£| 7)14^ U\± 4:30|°a 6f£| COa 
Fe 4.51# A £m 4 s 2n m*\ Fe 2 0 3 £[ Fe 3 0 4 # A[gSf \q Fe£| #4= *K>|7[ 0.5#O|Ha 








/ -I. x : y = 3 : 20|c|-. 

no||Ai ch 4 o| 4^-b 0.1#0|CK 

C. H 2 0°| l|f£ I 0)|A-j7|- nCHIAio| 2UH0|CK 


® n ® c (D n, I_ © i_, c © n, I_, c 



[2015SHd£ m 23 5^2 s J s 4 E 4S7f £Xp|] 

s (D 

[#X1|£|i] 0||E||°!£| s a®l|A| H°| 2(39*11 0|oHop| 

9§ 3°0|| @7| I_H“£| llfa H3S|H£. 1.0+a: =10.6, 2.4+y=8.8, x:y= 3 : 20|cf Hhg *jo£| sj|f(g) 

H3fc n|#4 gq:_ 





I 



n 





2H 2 

+ 02 

-+ 2H 2 0 

CH 4 

+ 202 - C02 - 

i- 2H 2 0 

y-s 

2 

1 

9.6 


2.4 

6.4 



98 


-1 

- 8 

+ 9 

-1.6 

-6.4 

+4.4 

+3.6 

9§ 

o 

0 

16 

9 

0.8 

0 

4.4 

3.6 


now “hg*hCH 42 | -S^K=c- i^OlfOp, 4533 H 2 0£| aif£ I 0 | E£| ^-=25aH0|Cf 
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3. SR*ho| m 

Tip! aid Hft -yS£| SH-^Sl-aH 



5# 

s*i- 22 2^* 2520101 s^°i 52^1 

*U S225S (+)£!*» EE! ¥£0\ 5!* 

S^sho|eU $h«cK 

® EiqsiH°| 22S5 ; a (Sm|-)S*|- rn 141- Hi-g-o^ (+)23H IE! m°A 

oi %m\ ?i*i<^oi mn ??i-t (-)®*h# ee! 222 #3. st S 2 ss# *iiaat 

m 


5*12 
t22°l o| 


4. °3 A m^ : (SM^Efoi, aiq^H) 

® 5^22 (1886E3): 25 222^1 sn i 2 s« 201 ^a 

* HH (+)50)|A1 (-)5 5°^ o|§Sfe °J2S °S# ^2°U o|» S520|2H 



5. ^222 ^2 (Afl^ 1932-2) 

U)liS(Be) m*M\ a°j^f 5* A|^ ttl 2°H 2*1 St 222 5# Elt 5!* 
ns $m oi ^n #222:2. 2 & 2 . sa°s i# S 2 ^°i i#s g 

s m # 22 222 . 

:J Be + 'He-* r2 C + 'n 
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n to 



Oj^°| -15 

t l " T 


,6. SSSSa 

i © ^0|| #01 01 # °l°ISa. 

IM = ?fS*Hr = #SSSS SS 4= 

i © SS4- : SSS^a SfS 1S4^P. SS- 

MIi4 = 


§!4:7|S itA| 


r Slf4=asa 4+SSS 4 

12 


:c 

L°m w- 


— 71 


sa B£=sjga ^=saa sa 


02 .^OJ njo, 

1 . sa» a ass sa mo\\ ass^ n 



S7|*j °ia 



- y#a 

— ?y< 5 [ sH e.^ 

o i—; — 1 — 1 


#!x|4!!4 xjjg a(o|o|| smsfc £!? N4 S!^ 


© SaS 2!3 : sm SS» H|fe 2 a ao|o||b S7|* ^ao| a§SS- £ 

2fSaa SSS-1 S Sa 40 | 0 ||# ^7|w 2J^o| a§SS- 


© S 7 |» sta : as s°n as aa aoioii# 2713 saaoi assa. $#aa 
SJSa. Sa ao|o|s *p|a Hh#ao| a§Sa. 

© as : sa«i» asss ss as qaoiEp. sa. saas asaa gsa 

s oi#chxi oiooj, 0 |# a^ioii# &oh qHaoi ass a sa«ioi #ssa. ois. a 
°H 27H o|#hoj sja^oi #xn# 4 = °ia. 
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2 . 




t 


® eH■§■!!■: 27H 0 |-yo| 7 |-ttj o Ojx|-SHO| ^n$fo| S^SHOI E|^ «j§lfo| 

*W, S -H§m 2\mM 01| Lr)X|7f y#SCK 
© i0||A1O| SH°Sh 

• EH^ll ?*t i°| m“ 0||Alt ^ aX|-*HO| ot^^#o| 4H°oh bf§o^ 1S S*f 
oH0| ^££!C|-. 

. «0| qH§^ ygC^IAI ^#E|^ 0||M^|0|IZK 

• i°| Sit AfSJEig §aq| o !$ j. ^0| §JO|Lf #4! ti7f 

t h t°|0Ai £|Af ?ho| oH°Sh bfa 0 | 2J0|L|- Eh^ 9*h«|0| Ajj-gsjcf. 

3. S£2| 7|£Ui ■a-a 2IS 

® 7|-ui§- ^a 

• f-|H2| 3Xf2| ^a : -r47f A|^E|J1, ?|H2f a*Pi aa 

EI2JEK 

• Sf-SX^I #a*i°l aa :-?-^2| ££7f yofXl^Ai ^H2| ltf°S ?f'ax|-2h g-g 

A o H -aE|2iEK Sfa*^ #a*it ZfZf 37H2I ?-|H7f H0| a^l* 

• ^±SL\ 1# SA|qH2| 4±°| S^OIDI, °^2| £i7f Sj ^Hjjnj- 

°Ca yo|A|A| g^A^O| I°f6f0| SXf°!j2f !# SXf*HO| □]-*0| 

51EK 

iH+?H — iue+ln 



i^fii mm m 

Big- 2\m #5H Ol^xjLh 
2 4 2 He = ®Be 
jBe+JHe — X 

M m?\?\ dh^ m ^ai 

!# SHO^ 5^0|7|7| miSOll 
7f9« HjgO^ figttf. 





^^1- 


• SXf2| aa : ¥-^°\ t£7|- 2f 3000°Ca ^OfA|gA| ^Af2| £#0| HB|X|E1, 
S*TO 1# SAf*HO|| tAf7f SAf7f °|#0|*lCf. 


^-EH o| 0 ^ i7| 


^21 gfTii a 

v mm 

Uj Jj 


0^0 [ O 0 

H, «* SAf 

yj ^ 

Ip ^ 

% O 

°^2| S£7f 

F 

30°|>d W- 

( 0 ^ {8} § 

., « «’i t 

oC ® 


(o>y 1 

°^2j SE 2f 10 s ~10 9 K 


S2 5f 3000 °C 


© g°| Ei-auf S^°l aa -°^\ a^oil ufaf ^2f l# 0 | a. o\ ia.7f 

g7f$fgAi «0| ea^SU, i°l L H-¥-°l|Ai 4±°l «!§E h tfg# aro S yg, ^ 

4:, MIS, 1 5°| S^#0| 

® it-a lacf ^7i§ St2| 5§-a : S2| SSf2| DfA|Of Ej-7j|o|| x-j 

0| ^0|Lf2Ai SMUf ^ 7 ^ S^*0| **gE|»l4. 


is] #^oii ?ixitf m ci 01 

Aho| SHglfOl ^QfUfXl mof 

4901 cm 901 Eitqi, 01 a 
901 5S g 

^o|a|n Sfcf ^AJ-a CH 

t^7| DH4- fegg? SMCf 
st7f ^-asjcf. 
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12 & MOloj 0\E 

01 .moiqi 


1. -tj £0|-l HS 

1) £!*|-°| ij ^Jjea 

® nhS-011 n^ #lfto| Mans =a|^o|| *4 a|?|£ zf 143 

is. ^|0| StfElM AHo| n|7|- l+E^CK 0|QH LfEmt AHo| CC|* 

SM- 

© : $Hgi* =a|§0|| A|7|g g^5|0! ^jl°| ccph L^t+q-. 

® 4^ S*l°l id ^S^0|| yen aSA|7|0 S^|-°l 3AI- 

^ Oil MAI# °jO| cPIPf- ElflMn MA| 0|M*W ££ Ah E[)S El^Ai 0||MX| 
q ii°| S E Hs g# Eltq 0|q g# £|b ^1S =b|S°s StfAplE 
eiidas Me^ek 


0.4342 
/ 0.4863 



© 4± SX|o| 0||MA| a : 4*4: iS^0|A| a 7H H^ h °l 4^ 

o|| MA|2| ^ S# °PK 

-» 44 Wf v*l 4 °<i L i*iz ttsy-iq. 



■11-^Hn(m-4) ^ 

-—-I---1 UVH.W — 6 ) Mg.|E| Al-By 


L(w=2) 


1312kJ/mol 


K(»=l) 


2. fiO|°| SA|- H.H 

i) mo|^| s*l 

® 2*PI- S*p!j #a ai£ MM“|so| S*|- H^0||Ai ME^L^ £xi|g* $H1 

opl ^|oH M0|^ as* A||A|$|«CK 

-» *K1*(£ 2*2^ •' W 8 » 4414. £r Wz 45*1 W’I'H l K*t-‘“f ^i*^l EJ°1 

i4°(iz i!,*(■*( o f w. qqq iw*tz m z*s°<i n*fz °0t t-iWF *pi°,t 7 ^ 

*i itq. z*i *p nt 4414 t, < s*f hipum °(m*i4 “H*^ ^££ °a4 vwqq h 

*l°i i°z$* 1 °l 

® WSS : SAfe S¥£l°l "SS 0||MA| £$|# 7f*l fl|£0||A-|tt St E ll 

0| fl|£-S SApaiO|E|-Jl °|-E|-. 

-> m*i4 7 it m°(M sa il s r4 °(N X I4 ^t 8 ^! ^^4 ‘tyw. 
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122 486 656 nfeKnm) 


0|CH| CH°1 ft# 5!B» <M7|>0||A1 °{# CHS JEl# 3!£? 

(Eb 4=4:°l chimxi £„ = -^kj/moio|cK) 

n 
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i 3,1471 2 biir 

01 . £q|Q| ?mr 

1. S.U | ^-(Orbital) 

1) £U|^(Orbital) 

© l§f 0 | QH^ ^JL m^ 7 || £W*ie! -SIM op|E|- n^o] 

7 ^|H OICK 

-> m am m vi°v m zi*it °wi '-viw r ^*n wt v w*i M-^q- 

El W qn °||*(-q 

© sa moi sas n a*ia §§ir* ga*pii a- 4= si°a aa 
aaa ana# a ^ aa- qiih sa«i ass 
s tp* auia at aa. 

© £U|V0| fiia SCH°I sa ai: sa» S^H a*s aaa0 sa°l ^5ta 

*1 8P S#a^ MO|H^ ^1X|- a^0|Ep oj-ch 


S 3 #ttO||A| 

a»# aaa 



© suit* LfEfMI^ “}« 

• sat aH(SxHF§Ha): 2 a°l S*H at# 3 °£ Lj-EpH-^ u J^o\c\. 

• g?i 0 nu : saa ^xh atoi 9 o% 7 [- sib ass# asa 

aaas aaoia. 



2) £H|tt°| HAI 

® atiaSa^l {j i“!!is : 4^ SAp| 3 MH|- 3°l ^y\ DU-? SP. SES- 

aa°i Aj§. gaa saas awio| anaa i^h°i 33 a as 301 qsi 

7 H°| Ajo^ opop 0101 j\v\o\ aq S 3 I- x \s. *i#o| e| 2 e |2 aaaa. 

-+ °ntT wv ww $°<i vw w 4 y.t qq*i A o hE vt °i*i if*/ mwt m q°i w. 


© aHiasi w#: as a a, s s&ascas aaa qiaa -y-EH^H ssa as a 

a ip ascii oi# ass^f sw^s^as; oap. aa aaoi aa s, p, d, f §21 

7|Sf Apsp L+Bl-yiCK 


© aniasi sa| 


2d IB-21 

¥°=Wf^^ 



«—2*1- 4= 
<- 2 H|B-a| 


vn a>« 


SSI*I4S 20|H SHI12I SUfe&0|q, 
01 SHISOII SXl-71- 17H SAHSa. 



53 









• 3) 2. b||. h °| 

® s 2.UIH-: 

• m SWS- YE|2| ?ia|0)1 y o|^ oj-c|-. 

-► ^*£ wti < a c h 

• ¥Sf^^o|| cci-ai- ^x|°h s.7\y\ s £H||fo| ^-xh^i-ch ^SJJK^h S 

4 s * £H|t2| H7|7|- 0||b|X|7|- fcO^CK 

-» 14*1=4 ii/ : /s < 2s < 3s < - 

• ¥SW4=7|- 20|&oj s £H|tO|b Sf#0| 0°j 50| ?i°Dl 0|» □ |-l=| 

(node)£|-=Il °j-l=K 
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d xy d yz d xz d^ y > d t 

xy SS4HHI yz II ax SS&oil x, y*t*M E*K z$m\ 

-> p £ W / E £r x, n, z U &*M p x , V y , P z *U ^ izV* d Z“I E ±T XLf, nz, xz, x 2 -y 2 , z 2 q ^ 


1 
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56 OflJfdQl fJQI S( a 








“Al<q tg. ^ %S\ 
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“Al&l tb ‘T- ” s : 3 < 3sl-^ u l S 

ags ^r± S*b2| K SE£ L £j*b21!°ll £*H°b^ £H||b A~CO||Ai 2X|-oI S 

*H *b« S -!!°^^E1£| ^B|0|| B\B.[ LhEhtH %o\n. 



/ -I. A£b B°| s.^2. ^0|q-. 

I-. B£b C°| ^of X ^ (n) - 20|C|-. 

c. *\X[7[ B0j|A-j AS. ?H0lib [[|j 7|-A|^0| ^#E]C|-. 


CD ~i © I- © “I, i- © i-, c © n, i_, c 


rain © 


Al&| tb r ” 

s*b xo| 37 bA| m\w L-b^yi 301 q. 


Is 


Pb) 


2s 


tl tl 


(M) 

tl 


tl 

(tb) 

tl 


tl 


2 p 3s 



0|0]| cn°b <M7|>o|| a| 01 ^ CHS 

(Eh ?1212| ^4: 7|S0|DK) 


- 1 . xt 2 ^ g^oiq-. 

1 -. ( L b)-b ym^ h EH°| gxb HH*|0pb. 

c. m\M (7b)S fj IXH lb#ob^ 0||L-jX|7b (Cb)0||A) (L|-)S §! ^ 
HH#ob^ 0)|L-)A| MCb HCK 


© n © l © “i, c 

© i_, c © n, i_, c 



rain © 
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15, 16 ct 

01 .?1|M s 

1. ?7|#H£| ?-g 

® ^7|(period) : ^7|#H°| 7^#£A| 1^\0\\M 7^7|77fX| oiCf. 

-» W 43*144 =4°l*f2 H %l£t.| H 4q **P?Pi(4W4)i 7 ii 

® ^(group) : ^7|#H°| A||^#^Ai 1^|A| 18^x| 

-> ytq %*n^ *tiiit+ *|2 Titir n i°t *t 

*3*i°l 


7| S^l °|D|W. 


Ul^L^AH 2^7 L 
u |p no 















H 

PP " 

— 1 














TH CP —i 









pp 

>s 
—1 









































^.^iAH ^ 71 . 

PP —I CO CD ^ I 


1 

2 

3 

1 



H 



3 

4 


Li 

Be 


11 

12 


Na 

Mg 


19 

20 

21 

K 

Ca 

Sc 

37 

38 

39 

Rb 

Sr 

Y 

55 

56 

* 

Cs 

Ba 

87 

Fr 

88 

Ra 

* * 


10 

11 

12 

13 

14 

15 

16 

17 

18 









2 

He 




5 

6 

7 

8 

9 

10 




B 

c 

N 

0 

F 

Ne 




13 

14 

15 

16 

17 

18 




A1 

Si 

P 

S 

Cl 

Ar 

28 

29 

30 

31 

32 

33 

34 

35 

36 

Ni 

Cu 

Zn 

Ga 

Ge 

As 

Se 

Br 

Kr 

46 

47 

48 

49 

50 

51 

52 

53 

54 

Pd 

Ag 

Cd 

In 

Sn 

Sb 

Te 

I 

Xe 

78 

79 

80 

81 

82 

83 

84 

85 

86 

Pt 

Au 

Hg 

T1 

Pb 

Bi 

Po 

At 

Rn 


104 105 106 107 108 109 

Rf Db Sg Bh I Hs Mt 


?1B^( * ) 


57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 

La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu 


Ol-Efe^ * * ) 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 

" l=r_A 1 Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr 








“Al&l tb ‘ t - ”_^7|g-5 


X£| 37^1 *Ub n«*l» L^btHnUS l S! , g|ai|0||= ^7|#s®| 

US# i-hEhyi go|cK h=1£ h°| S*Hfo| io|afe a* 4EHU, ?S <SM 'U 
2s|*l SS S^o|ck 


7C 

—I 

S7| 

1 

2 

3 

4 

5 

6 

7 

8 

1 

H=1 








2 

Li = 7 

Be=9.4 

B=ll 

C=12 

N = 14 

0=16 

F=19 


3 

Na=23 

Mg=24 

Al=27.3 

Si=28 

P=31 

S=32 

Cl = 35.5 


4 

K —39 

Ca=40 

? = 44 

Ti=48 

V=51 

Cr=52 

Mn = 55 

Fe=56,Co=59 

Ni=59,Cu=63 

5 

(Cu=63) 

Zn=65 

? = 68 

? = 72 

As=75 

Se=78 

Br=80 




s-E- 1 

S^ftO| S^§fO| §7^ HH«E|01 OICK 

US 2 

8^S y|*^ 2|Xi|0|CK 

1S3 

£2s|*l 8fS S^°l S*bSJ# qi^o^cK 


1/3 aa 2 
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w Jff" 



.02 .?mr om|g 

i 1. H J*I# 

1^1# : ££ ^°l Sha* DH 5 - a^°l 40|o| 7jE|* bho 

; ^ 4te ££ bhx|#0|&m£ t^K 

i -*• W a %*W ‘SVW °J°Hi %*t *t ml °ll 4 f -°1 %*t°-l “Mki.JH k 

i w. 




“'tl 5 ! U 


g!*|-°| S7|j- 1%*!^ E.^1 


1. SH SS^O] *|-0| 

-*• *4 ^Sf- a «r°( 2ct - %H «lilt 2ch -► ^xt-sjjoj|M ^fo(- cn/t °,m°\ 2C(- 

-» StH^I 111!=: ^o(-^cf 

-*• gwf v-c VIWIV = Hyn WW ~V*l kit VI q°£ ^SW** *f|“£/ 

sw 



W °fcp _► w» 3.1111- 3ct. 

in °£°i£onv a £ *ti*t*t. 

W' never!! *4 WVz '^PM °i°f^// 




62 OfiUfdQJ U°1 S( a ^SiSn 1 





2. SR tR#°l 



§R SS 

® as ¥2| : SRaSR ?H14=^ SR ax|#0| *R*R. 

-» Vr T 1 ! ^4:%r 2*f ’B^r ^2 IW ‘Sl^ 4 7 l- 3 i4l -?l *4W>f % 

it*t°£ 3 «af *<*f ^f°|^ ^*n|S) °i»°[ ai(-*fi| aflfo(| $-f*e ««(-!-£ ^°tY c t 

© as ^: srssr sr aR#oi ?i*r. 


3. S^SHSSh 

as ^ 7 |oir°i °5 sH^oUf 


7 

6 

5 

gjxpi- axi-o| 

^2 Sj2^ 4 

3 

2 

1 


® ss *«^oh: *roii *[g$hs aa*ia ®!£R 

• 4£ %*i-t v*nt- m a ^\ °i--i ^*R2f w n-°r °i^°2 4*tt 4 R. w«i 4* %*t°v 

m ^*hi *t%nt 3 y 2 *is °<? a r 4°fl y*i 7 r. 

“f/j W “tiif /°i 4tfWJ W1M 2*MI *ff*ft *J|**lt °o^t 4°fl s Vi*l- 2C(£ /+°l c t. 

• W>l- 2~>H °R°i cR*f- WWS ¥*MI *4S*fS *i*i*f°l “R 2 -^ %f*f-*J(af *2 

2(- Af-o/q ^£of; o(.q ij. /iixf-E q-°|a| “£“£^E 22=f*/|°f= ^f-q *j| qt a«*fqi 

£fS Wiv-y H 2 H R *n2°ti "MW 4°fl *r2^e c t 4, 41 *V2*lr ° 0 R*f- 

4 °fl qat; *^*^C(- ^C(-. 

° ti ) m vr>t 6 °i wo m°-i ^ *11*1-1 41 *42*14 T32 4 °fl ^*2 6 + 24 

© 7^1 °R £4RB|S £4) 

• 4*2*1- H*f-°R *2*R *f§*l4 4i *4*244 4°i| ^ s £ *4*!4 24 *f°f- 4 £ 224 4t *tq 

II 4*» s n 44*PI tc Hz°l c t °I4*2 WZ *4224 °fi °At *2*I©z°2 °I-M4 

*424 7 2r *2*PB*R °/ir 44 4*K4£ 4444, °|% 44411 1442 *£4 







• tvi wi vw tHz^i af vv v°n A iw°i o iv o i °pn vi 
VVi 

• Vi WVV°<I Vi Wi^l VV W°vi tv-i °tf Vi Wf^l VV vm 

V>l lafBtf VV. 



EJ-^ AK£. 

® &nn ^^oii 5 [ssh= s-s *H^joh 

. %*nt v *mi vs*fi it vvvv ii^ * 4 v- wv vv vvv vvi 

• %*M VS*f"i it WVi *J|V- VV A f LO |V *fT|V °i^af VVV ^ J 2 <> l 

°4.--l ifVV Wt°l L t VVV Wi n°1 mi m VtV °1M*I f°f| “2Vi iV. 

• V^f/W VVV- V4(i?J i!W VW VV°fl VSVi it WV : N < 0 

%*t VtV 7°l V* VVV- VV •t'iir S°i Vt VVi i V “t-VWtfM LWVV W 

vw «ii*iej o i v-°t vt vvi V£ wm u im vvv iv vv iv VV /mv vv. 2 
*m %*m Vi WVVm Vi WiV V-*t a VI tafi WVVm Vi *Vi 
V ^^^■1 a ■t^| taf-acf- V--i VW VV°(I VI*fi it *i|VVi V4 VW V* 


© s*r 4^1 n« ££ sHg$h 

• VV 4V *VVV Wi WV w°l ^VH£ it *«VVi V^W. 

°t> l^iW) W4 iiiW °I£(D°I W V*fi M-°l^ H i H £V°l VS 

Vr it VW4 V^W 



oF > gF 




64 OflJfdQl UQ1 S( a ^SiSn 1 









iiaiTfofl »^(-n 
1?H 


65 






© SS ?7| : §0|£0| ^O^CK 

-» u*t »tnt %it- 3 £-T% at %W1 ^af *W »fT-J ^*n|*) «,/^°| *if-*r>| qg. 

oil) nNa + > i 2 M 2+ > i 3 AI 3+ , 7 N 3 ■> 8 0 2 > 9 F' 

© as ^: stois-ju- §oi£°i yxi*^ s*ms?b 

-► W W ’Mt'^ tt’fflil <qf 

0||) 3 Li + < n Na + < 9 K + , 9 F- < i 7 CI‘ < 35 Br‘ 

°l-£-—I H J*I-§:2*FM %°d*J o|^ss §£!*! o|^o|a^ ofet|| 

0|So 0|£ yx|#0| 5J0R1CJ. 

Oil) 8 0 2 - > 9 r > nNa + > i 2 Mg 2+ > i 3 AI 3+ 

S-S SW W«j} 0\s. yx|* AfO|°| £h7|| 


1 

2 

13 

14 

15 

16 

17 

o 

o 

O 

# 

• 

! • ) 

( j 

Li/Li + 

Be/Be 2+ 1 

B/B 3+ 

C 

N/N 3- 

O/O 2 - 

F/F" 

0.152/0.088 

0.110/0.03^0.080/0.023 

0.077 

t>- 

O 

t> 

o 

o’ 

0.073/0.132 

0.071/0.133 

O 

o 

v. J 

# 

( • ) 

( ) 

( } 

Na/Na + 

Mg/Mg 24 - A1/A1 3+ 

Si 

P/ P 3- 

s/s 2 ~ 

ever 

0.186/0.097 

0.160/0.066 0.143/0.051 

0.118 

0.111/0.212 

0.094/0.184 

0.099/0.181 


(Eh°l : nm) 


s] tb 4^ ”_ 

HLEH^* S<W|- 


£!*h 0|S°I 37| 


7 8 9 


US 1 

Vn 21! ^oi| °|oh <g*j# $hohBH 
US 2 

2SHT0II °|°h ■§§» SJOJEH 

IS 3 

a*W» °leb STOW 


A i i -o-sx'l- 

_ ' _ !_Ma _ __-o- n 12.. 

(X N^ 


Jf~ 



; 

jN 

\iNa + i 

k . 

Jo 

_y 



_ i _ 

|F 

_i_ 

_i_i_ u. 


11 12 13 

a^i- as 














“Aifil 4 1 ’_ ^gg^-Size _ 

ZLI!^ &T.\ ££7f <g^°l 2~3^7| °j°|£| S± A~D°| B*|#4 °l£4 0)1 M 

*l» 4EW 5014. 



o|gsf (H|Lix| 
(kj/mol) 

2000 


1000 


0|0f| cH°h <M7|>0||Ai 01 ^ CHS 5!£? 

(B, S4 B*l»£ 18^S X1I4BB-) 


t 

1 




© l_, C © H, 1_, C 

[SB] ® 


04. 0\£Q\ 0||L-|n| 

l. o|££f o||Ljx| : 7\t]\ Ah E ()o| §AH °j;q. i#s^e| 24 * mo| L H °1 7\n iy-EH°| B3B B 

0|£°S 0)|LrjX| 


M(^)+£ —* M + (£)+ e -(£: °IM°]M*1) 





67 









2. 0|£Sh 0|44o| ¥ 7|-s 



HS 


★ 0|£5|- 0||L-|J|o| ^7|-S 0||£| ★ 


< VI > 

• 2 , 3^71 2 ^ 0 ||Ai 13^0^ U nH : Be 4 44 

344 s 4H|1H1 ^4 ^oj 7 } 77 \°- 


QX}7 } 

34 


4 ’gel ^ 


2 p 


,Be 


44 ojBj^l- 7 0 V§(-7l| UJ-O]- 4444 Ro] y$o_ 


4 214 34«]35.4 

4 214 34«i4 43-ir 444 4-4 tt-iio|Lfl7i ^ 4 . 

•2, 3^71 15^0)|Aj 16^0^ U ttH : N4 ^ 4444 

Px, Py, Pz 34iH 44 44 44 S3. ^4 214 XI 
4444 44°I 3.711444x1 &4404 %$-p x sl 
41414 44 444 ¥4 4 ° - u - ? . 344 444 3 
44 #71-44 4 ^Tll 4144 4 914. 


3| 86 I Be2fB°l 0 |SrSK»IMx| *hO| 


2s 


2P 


n» 87 I rn 021 o|S3|0||L.-|;c| XK>| 


3. £43 Ol^Sh 0\\L\X\ : 7|*|| xhE[jo| SAF01IA1 xjAH- £4*j °S [E||<4 ^ on Ifioh 
01144# 431s xm o|£S|- 0144, *112 o|£4 o|44, *1|3 o|£Sf o||4a|ehi 44 (£, 
El, e 3 ,...)£ 4Eft!!4. 

M(g) + f, - M + (g) + e (4 : 411 0I-&4 0|44) 

M + (g) + E 2 -»• M 2 + (g) + e' (£>: 4|2 0 |£S|- 0)|4A|) 

M 2 + (g) + E 3 -> M 3 + (g) + e (E 3 : 413 0 |££| 0 )| 44 ) 

© 7ti-^7|- §7^4 Sxh 40 | 2 | uh^ao| a±*P. xix^ # 4 «| Afo|°| oja 0 | § 
7\ 47| QH#o|| £43 o |^4 01144 ^ ?l*!4 - < 4 < 4 ... 

© S44 44# 3 £ [[11443 43 4421011 °l£ 44 # q|of 1 ny o|£S| 0114 

A|7|- ^44 #7h4HS £*13 0|£4 0)144°! H7| S4344 a7C|-7h 2401 7 1) 

4* 4 £ 214 

-> n tl m *1HI <VI°1 ‘i H °im °W*I(EJ 7f- 33*1 (n~/PH 0 I3 















70 opjfdQI U°i S( A 1 























os. eni ggc 

1. m ^ gxn S A J S J #XK>M a^7h *MS #01 S' 

71^ a* ^CHWOJ ^x\sL 1-hEhtH 5i. 

® »#.££!(F)°| £p| 4.0°S 0| 11% 7|^o^ q.a OJJ^O| g 7 | 

#-S£» 

© S7| sa* o'EH0||A-j S^7|- 3*K^# *PI #0| 

&7j £2^* n|&l£ o|£S|- OIIMXI^ ^ixh *\s>\ 

5J\ *4^ ?ix|£ g#0| OICK 


2) £P| £-g£°| ^7|£ 


71 













#^£1 a.^4 *h£0|i:|-. 











73 


























4^ ms\ -td ^®|E^O||Ai 7[A\%# «§«#, HR^OII SH^ofe *\T\ £0|7) 
SJ°)k h an 3!°| 0||L-|A|* L|-E|-yi 30|CK 


410 434 486 656 ^ (mn) 


■u-lSXnm) 

410 

486 

0||L-|X|(kJ/#) 

a 

b 


0 | 0 || CH°1 H-& 5iys <M7|>o||Aj oi^ CHS H# 3J£? (El, 4=^ S*l°l o)| 

M*l ^1 E n = —^-kj/s'0|Jl, n§r 4W4", kh ^0|CK) 

n 

4y 

-1. 2p^ls °| 2*1 yo|0)|Ai 01|L-|Xfe aSC|- 3.c\. 

i—. n0| 5H1I4^ °!g°l ^ *UPS!°I 0)|Lr|X| ApDfe #±0#. 

oo 

c. Hl&434nm0|| °||L-|X|^ b °| — U|)0|CK 


(T) n (2) c © n, i_ © i_, c © -i, i_, c 


[2015Spdi 7S i3 *j^2°p£[2^7f- £*HX|] 

Cj- (g 

tix||°|E] £K|-o| ^jopl 

4 ^ op^i ^ .iategojiA-i 7|-AHky <gs}2. n =B, 4, 5, 6°! gxpgioiiAi n =2°! gxpgis cq) 

E(ttt 2p -> Is *P4 @Wi “jgE|b 0||L-p:|b X£|*! gopll o|gSt5S aMC |- act n=50|H n=2£ £K>I! 

m L|E(L|t 434nm o||a-|°| o||l-|x|^ -%r*op, n=40j|A| n=2S £!o|e[^ o||b|x|s -^feOpt 434nm o|| $H 

100 16 

g-s^ 0 |Mx|t 6 o| ||a||o|ct 



V 


J 



74 OfiUfdQJ UQ1 S( a $c$fi 







75 















76 opufdQI U°i S( A 






6 • 2~3 07| U|-E[ AfEH A~D°| a*i HH*l°il Xt£0|C|-. 


0 a*W #o| 2 ife a*b 11 

0 axil SSH1121 a*i- 0oii 

! 0 : B>A, D>C 

axil paunsj 

axi- 0° 

1 U| 

axi 

A 

B 

C 


aAiip^-Hita 4*1-0 

x\x]] 

1 

1 

1.5 



A~DO|| CH°h ftb 5!^« <M7|>0||A1 Oi^ CHS H# 50? 

(Eh A~D0 °J°|°| a^ 7|S0|C|-.) 

4\- 

/' -i. 0b D7|- 7 [% HL|. 

i_. B 2 | C°| ax( 4 * 1-0 40 | C|-. 

<=. A 7 h 0|£0| 1 D|| a 7 \y\ *0| °jb p ^td|Eho| 4,- ^xjcK 


® “I 


(D n, c © i_, c 



[2015°m£ 61 33 b*||X|] 

cj. 0 

[#xi|°|£] b^AtHO! $x{o\ ax| dH*l 

gxpl- -SOI gib axtfSl 07| B>A D>CO|H£ a Cb 207| B, Db 307| 14;0|C|-. 207| 

ls 2 2s 2 2j/ax|- UHXI1-, 307| a^ib ls 2 2s 2 2p 6 3s 2 3p !, °| ax( d||*|S Lpd 4= gic|. A2| Bb 
sSJ- p£H|f2| ?HX|- 07|- g°°g 207| a^°l Ab p2vm\ 47H°| axpb 3^71 a30! Bb p£H|iO|| 
67H°| gx|7|- °|°[H C2| Db pSHIfOH Sib ax(7(- s£b|fO|| gib ax|MCi 15d(| °J°ES 207| a^a 

cb p^yifoii 67H2i axpt 3^71 a^a Db psmioii 97H°i axpb giq-. 0 ixiei axi dpib 
i=h&^ m 

A: ls 2 2s 2 2p 2 x 2p l y 2p\ B : ls 2 2s 2 2p 6 3s 2 , 

C : ls 2 2s 2 2p 6 : D : ls 2 2s 2 2p 6 3s 2 3p* 3p*3p* 

rass^|7|] n. «ax| 40 Ab 2, Bb 0, Cb 0, Db 37HO|CK 

[S.a n l°p|] L. B£| C£| axi 0 X[0|b 27H0I4 c. A7| Ohgsh of§0| 1 nfl 2p £d||js ax| 27|g 1° 













1. 


14^ &X\ ^7|*j ISSH- *^oh » 01* £CHS 7^# All^i Xf£ 

zm 4«e wm. 


ma 

o £|X|. ^X|#£ Q2. ^7|0||A1 3W *i£7|- # 4 ^ ^O^DK ZL 0|°^ 
®X^o| g$Hf 0 | 7-|X|7| HBSO|CK 

pm 


W£ m\] 

O o|£ yx|S: 8 0 2 “ > 9 F“ > u Na + > 12 Mg 2 + 
o o|£ HhA|#: 16 S 2 - > 17 CI _ > 19 K + > 20 Ca 2 + 


ns *6H %msn iss 7\^s 7® as? 

© SW yx|#£ 5H^!CK 

© S*Hfo| ### ^x|#£ ^o^ck 

© AHO|OJ bh^aoi ®!X|- yx|#£ 7^CK 

© p£b|! 2 | ### 4 ^ 7 ^ 2 . o|§°| Hhx|#§- # 0 ^. 

© S^«| 2 | S®Hfo| gxf 4 ^ o|£°| sfo^ch 


[2015°^i 61 H3 £*1l*l] 

Sew oi^o| hi m 

*W 4 W ^ 2 . oissi yxftg gj7:[oH°| 2°Hfo| 14# ixiapt- *w a[o|°| °iao| agg o| 2 . hr|.§o| 

m 

8 0 2- , g F“, n Na + / 12 Mg 2 + -2-Me(Ne)4^€-muHAB7[-A|H^Ai^ 0£0|B| 

16 S 2- , 17 cr, 19 K + , 20 Ca 2 + BO|-H^(Ar)#^SAMNXB7[-A|HSA1S^4=7^^O|ao|c|.. 

raag|6|7D 

© ns SWi &.[ 742 . 0 |fi 77|E| yxlfl# U|jn.ohZL °i°H£ 14W A||£ 7^2. '§K|*ljo| *j 

SUfOl #4# EW 4=71- 7^2. 0|£0| UR||2 Xfo^cpoici-. 



V 


J 



78 OfiUfdQj fjqj $j A 







8 . QT.\ *\&\ <g^o] 2^71 U|-E[ Aj-EH !$ix\ A~D°| X^O|Dj, gjXf D>C>B>A 


0|Ch 

O £jX|- A~D°| #*lXf- 4=2| tf-g- 80|C|-. 
o x\J.\7[ #0] °|b pfiH|t 2 | ^ °j^ C7f- BMCh B.C\. 


A~D2| X1|20|g^ 0||L-|X|(E 2 )* L\B\^ 7 ^ 5J£? (a A~Db °J2|2| S 

± 7|^0|a) 

(D 4000 r 


£2 

(kJ/S) 


2000 



(2) 4000 



(D 4000 


• 







e 2 



e 2 

• '• 


(kJ/«) 



(kj/#) 



2000 

9 '' 


2000 



A B 

C D 

A B C D 


A B C D 


© 4000 


e 2 

(kJ/S) 


2000 



© 4000 

• 

• 

e 2 

x 

• 

(kj/#) 


• • 



a r r n 

2000 



A B C D 



*112 0|££h 0)|LiX| 

raas!*i7D ® 2^71 = 


gh gAR fOj pggjl 


■=tS2i- act 


7 ^ 

—1 

1 

2 

13 

14 

15 

16 

17 

18 

St 

Li 

Be 

B 

C 

N 

0 

F 

Ne 

*2*14= 

1 

0 

1 

2 

3 

2 

1 

0 

#o|oib 

P 2 H|i£| 4 , 

0 

0 

1 

2 

3 

3 

3 

3 


figX|- 4=£| °K)| 8°! B, C, N, O0|7-)L[- C M 0, F0|c|-. 3.Bjt:-|| ?HXf7|- #CH °[b p£H|f£| -47 1. C7[ 

BMfl- =1°? A-Db B, Q K O0|[l|; 

a~d°i umm ew mm xm oi-g^h chm^» ?roi g*n mm hh°i m i*ib qm m. 


gx|- 

UR^EH m HH*I 

m vm mm [in°i m «h*i 

A 

ls 2 2s 2 2p 1 

1s 2 2s 2 

B 

ls 2 2s 2 2^2^ 

ls 2 2s 2 2p x 

C 

Is 2 2s 2 2pi3pj2pi 

ls 2 2s 2 2p l x 2p l y 

D 

ls 2 2s 2 2p 2 2p*3p* 

ls 2 2s 2 2p 1 x 2p 1 y 2p 1 z 


gx|- pm n||o]yj ° ?hx|- upm Ab 2s 2.u|fo|| 27|£| *ix|-7|- Bb 2p2B|fo|| *tt|- vp\ ?. |ol=l 
S. A0||Ai ^ y*|| gxn qoii wp\ B0)|Ai ^ uj®N S*® n||o| l i crunch ojBjbas x||2 o|bSf o||b|x|b A 
7\ BMcf 3C|-. £E°[ §jX[*H£| ^jo^fb D>C>A0|H^ bjX(*!j£| g*|t(0| 14^ 3XB CD||0|LH717|- OjS+bHS 
X-||2 0|bS|- 0||L-jX|b D>C>A0|CK C[ PW A||2 0|b£| 0)|L=|X|£| 37lb D>C>A>B0|C|-. 











80 OflJfdQl fJQI S( a 








Hi!£ gjq 2^7| QTl x~z°| XIII, X 1 I 2 o|£S|- o||l-|x|# l^lh 5 J 0 ICK 


SW x<Y<z o|ck 




81 







7HE 


Sb A~E°| £7| °FSeh 01-2.°| «h*IS# L^tH 5J0ICK 012.°| *17;f UH 

*\£ 3." L1IS(Ne)4 flcji 


la 

A 

B 

C 

D 

E 

S7| 

0.9 

1.2 

3.0 

3.5 

4.0 

0|tyx|#(pm) 

102 

72 

146 

140 

133 


0|0)| CH°H ^S°£ 5!^« <fi7|>0||A-j °{b CHS ab 5!S? (& A~E 

± 7|S0|CK) 

® At BMHf- 1 *|- as. 7 |- HCK 

© B 2 f- ct 1 >£ ^71 laO|C|-. 

® Cb DMct E*|- =b?f- SCK 
® Dt EMCf *^lxh ^71- a^. 

® S*W J=77|t aitofe C7f- 7^ acK 


i®3 


[2015°pdi 71 213 £*I|X|] 

s © 

mm^] 3712^2). 0 |2. Hj*if.o^ ¥7 |w ^ ^M 5 p| 

A~Eb bg°h 0 | 2 .°| 3 X|- HH^Ph Mlb4 1°HS 2^71 u|bb bb 3^71 ^ Sao|q-. 37 1 #SE2(- o| 
€■ yx|l# aeiol-g A2t- Bb 3^71 bb, C ~Eb 24^7| d[bb laop. 52 a<B , C<D<EO|C|-. [Cpl-Ai t 
x[- b£b B >A lx(7[- 3x|- 4t D>C, *3x|- 4b d>e lxp|- 3xp|- j^lb b£ b3°lb C<d<eo|c|-. 



82 opjfdQI U°i S( A bSjl 


























oma 


mu Til 








\ i. Vi 

MxwMr- 



18,19cT SWl© 

01 . w 'g’M 

l. oi-2-llh 

lie! 

■f m ui^ti W--IT+.U 

4«( °£ji j-Jw-ig *£&!-■?% •i£inHI 

iyiygtj-ni 2jy^i£zf! : fitii-^ni- v£iH>t tywh %y*i£ '^‘•M-, 

i) o|£°| 1-S 

© U|^S4:7h geSfS A1^ gx* ^ ^ H|^r 

o 0 |# o|^o|o|| oja 0 | 5^o| imo| %#m- 

-> °IZ IV: 54 V°l£af “134 5 °I£V 2 ! ^’’Pl = 4 V VV 0 !^. 


© sAll 0|£ l°l- #H£ ?J0|£4 -S-OI-g-01 Oh Mho^ ^x|]$^ 3J0| 0|-L|E|- 
^ ao| SJ°I£4 £0|£#0| 0|£ ISfShOI ^g5|o S Ai^* *E| Mi¬ 
ni UHIEIOISI^K 


SA^I 0|g 



2) 0|£ »*f £|-»j-A| 

© 0|S l£ h u l*« 2RI- Z!E!°! L^yjc* 

© O|0 #!£ ?fO|0O| $ gsur^ o"0|-2.o| § g^£f0| 7h7|| ^Sh<j>|. 

q £PI3°^. g-yoiq-. 

-» (°i°iw x ‘Tit 2 ! 4! + (%°ll^ V*!X 4°i£^ 4J = o 



84 OfUfJOJ U°l 51 a 315.11 





i. aw l 


■-a4 * <r ”_ oigsh 

I °l% ~% *t -*/ 4*3 *f| 0 F 3 4if??Tnrir¥¥ir¥ 


M" + 2h x^0| athsM Sfft- 

»°| S^S ^01 L-hEhtHlZK 

(Eh aty b?\ 1°J S^oilfe ^®W.) 



®f I’ - 

Mg Cl - 

<114- ^— 

Mg O 

♦f —®- 

A1 S0 4 ■ 


NaCl 


M gl Cl 2 L ° > MgCl 2 


_ 7|-D|-5r|- XH^iUl _ 

Mg, 0 2 ^ > MgO 


■A1 2 (SQ 4 ) 3 ™ S ^'> A1 2 (S0 4 ) 3 









86 opjfdQI fJQi 5i a 







“Alfil 



“r ’ _ 0|£!mg| 

f °ii -? 3 j- A i*i> 

© 

M-MS o|g 

© 

%% o|£ 




n*il 4fEH 


21*1 4} EH o||Aife £7| SE^O| §Jg. 

ssi-sj ois*oi a-a-si as 

^l-^i SioHAH o|Sffl^a(7| tt|© 





5P-II SEH 


°H*H| -y-EHcHiAife- S7| 2E*H0| Si#. 
^o|# Aio|°| aS^o| efsHxjAi o|# 
» t a(7i mi# 



© #0)1 CD oh a S )|^ : 

^ S D H£J #0|| S $o|&n|- o|g H ftEi M|-0j § 

*H(^SF)@cK 


® : 

71*11 -y-EH0)1 A-)*)7|*l££0| OHOI4 °H*|| Ah E HL|. ^%on #E||<X|A-|fe £PI 
°[CK 

-*• °l-n : 2*1 °lhl°l *1-41*1 °/f*± 4 ■3*1°.!: °W-t 4I% H A c he U°il A lz 

°iil°i *1-41 *1 °il*i 4 3* 


® #=S®I : 

21^# 7^g ^B|7|7| tKh 

-» °14 : °l£ ■’13*1 4 r)i 4I 1 ! 3*13*1*1 3t 3*^ 3 

°i£i°i whi y°i a i u m o i =41 *pi m°m. 


© 

d|J2*j -t.0|- Ah^0)|Ai 11*11 4> h E()0|CK 

-»• °I4 : “IfW 1%^°! AfPl m°l c t 



87 











.<!> NOTE 


“aisj * ” ois.^u- •yssMi 


a^ bs A~E?r oi^ -y E H = “H°i m\m 4EHi %o\c\. 

k l 

\ suit 


2s 2p x 2p 2p z 


3s 3p 3p 3p. 


A “, B 2- , C 24 


D , E 


0|0|| c||oh tS°s ft^ 2B* <S7|>0||Ai 01 ^ CHS SB 5i#? 

(B, A~E-b t-l-l Ss 7|£0|q-.) 




"I. A 2 b B 2 Mt ^ tt- 

I-. B°| SUf# U|§° ^X^0\ 27H 

■=. CD 2 fi* EA 2 b ^*11 tEHO||Ai *|7|* 1-ohCh 


(D n 

© L. 

© “I, l_ 

© n, c 

© L, C 


... 



1 




rat 6H^] 

A', B 2- , C 2+ r 2^ t --flHNej a f W a ff*PI- \^2£ Ar F, Br 0, Cr Mg 0 Pt D“, 
e 2 +o £ = °f-2(Ar) a f W ««*Pf- ^ 2 ££ Dr Cl, EtCa-IT. 
i_. Bz 0°(2£ 4£ 2 ->m ^ IVi WS°I 2~>H IWFt 

<=. CD 2 fMgCl 2 ) £ f EA 2 (CaF 2 J£ “It °li°l *Nrl V °l! 

*i 4 °,i°££ *p|* 



88 OJJJkjQJ fJQj 5( A <ysn 








02. g# W 


i. gs-ss 

lie! 

jL^ijn+iz ^hi <*jl 7£n%*iz.^ irjinrt 
tyl'fi'yZ'Jh % %*l $££nt *£*& vi U°f 7bMjL %*Hl 


*■) O IT S td-l O O 

® g£SS : mm 0| vmm g^Wi ^g51|b l^°sL H|^ m AhOIOll 0| 

mm. 

® gsss4 gsigg: gg^ mm g^°i &mm lh^oh m^m oi^a 

0| MS. g£.* h °SMi H|*)g 7|*||°| 18^ Q±9\ SgS 

*11- 01^7)1 Sg. 

® g£ u|g°. s*h£ 

• g£ Sgg : IITOI gOj S g Sgg Ai^ m# 

• gg# sgg: g# isqi gggg aw oh axhoish ?;g aw 





® g£ IS SS#(g£ IS #1) : g£ 1S0| oj*H s#ois #n 

2) g£ 1S°I £A| 

® ^oi^; m% g: ?\2. ^^ioii §!x|-7f- mm a°£ ggtH g 

-» %(tl|iq il, °tm, H*j, ir^l *2*1-* f-l-Ef-u an |E ttf-if- 2 ^x(-*7h °££i 

*n*i*m. 

® gig : ggg- Ajggi gg SWeii 1 S J A J°£ M-Ehy! g 

oil) CI-CI 

oo oo oo oo 

§C1° + °C1S— ~°oC\ 0 oC\°o Cl-Cl 


oo oo 


- 0 |± 


3 ) SH 1 S 4 gg SS 


F-F, H-CI, H-O-H 


H° +°C1 


HSCls H—Cl 


89 











1 2h*r 

' • h EH 


• © 1# 

• 0|# ^oh : 27 Ho| Ojx^l- 27H 


oo 


oo 


0 ° + °0 


Al-^ 7joh- 

”3 O 

o 


N° +°N 


0 |=CHX|^ ^oh 

OO oo 

0§S0o 0=0 

o^o0| = 0]X|£. Slf 

N°°No N=N 


(4) H|f| : 

°i a i *!*f-*fi o i«r*|5£ a«2*i-“f 24 ■’IV 


uH- 


oi a si¬ 


ll SOS+H 

oo 

H 


H H 

oo oo 

HoB + SNSH 

oo o o 

H H 


OO 

— 

+ 

r n 

HSOi 

oo 

in 


ffi 

-o 

i 

ffi 

H 



L H J 


H H 

oo oo 

H'BSNSH 

oo oo 

H H 


90 OfUfd°l U°l Si A 315.11 





0.20nm 



® ## 14 114 m*\ esh 

4 S*W #4 14# 0 |# on «H4 S 440 | 0 || e!B|4 4130 | 1# 

44- J= S4 40 | 0 | 7-j 5.| 71- 7^*14 Ojaoll °|oH 0)|L-)X|7|- *j*| Z\0\ 

*M oiiMxph 71-g- 4* hh g# 14°| ggsig. 


® 14 1014 g# 14 4*1# 

• #4 14 lo| : ip g° 14# o|# W if. S4°l ^ 40 |°| gg 


• ## 14 4*1# : 1# 44 AM oil g# 14# 0 |# on g# 14lo|°| 
14 


® 14 0||L1*I 


0 | 

L- 

X 

kj 

71 (jl 


H + H 
436 kj/mol 

~S~ -TV 

H H 


436 kj/mol 
a>* 


4# 

• 4 S*PI #4 14# 4#*M 41^*14*1 4# 4# ^IM*I 

* 1 ) H(g) + H(g) -> H 2 (g) + 436 kj/mol 

• 1#2| 7|*J&E||°| #*M|A1 14# S4 4*11 g EH o| oh^t 

^1 1-2.4 0||L-|*|. 

°fl) H 2 (g) —> H(g) + H(g) -436 kJ/mol 


© ## 14 !0| 4 14^o|| [[fM i4o|L|x| 

• 141°^ 14 lopi- 4#^# 14 o)|M444 

• 14-M pi*4=# 14 lo|t SM*|:a 14 o||M*l-b 4m, 






“a]*] ^ ” 


§§1H2| §§ 


°^§§(cy§ 

§0|iSX|»A|2f^Aj 



is^h 

••1 


~n o 

1 oTT ' 

• • | • • 


ICl 1 

+ -ci: —< 

T 

: o 

; O 


o 

s§*!- 


stwi aois m siM goiBpi ae 

SXf7fL4EmHS 2 A|asf*fAjO|C|-. - 


fi*h 


&H 


s.o|^ 


Cl-Cl 

T 1 ^ 


® soil CD oh §S«§ : 

HCI, nh 3 -§21 §§ §*1§ §0)1 n §*!□! #0|| H §x| s§ #10| 

S^K 


® 2PI : 

21*1121 ^*11 4 h EH0)|A1 §7| §£§0| gJCK 
(El, §2, El^Llin^M §§ 0||2|) 

->• °ln : °l£°£ Vi %*l U 2 Wt m Zrr V°1 W1 L t ^ 

*!§ V°1 VI 7 i 7 't%°l “ISH t VI a Hz 0 l' : t 


® §§§, 2i§§ : 

&§<W °-W m 4 h EHo|^ §§§21 £§§o| d| 2 i§ yq. 
-> °l§ z*W 0 l^ °J.^°I c Hyz ViV zHz 0 !^. 



92 opjfdQ] fJQI 5( a 3hS.fi 





2^7| 0\%n A 2 , B 2 , C,°| S& *±0\2.\ 0||L_-|X| 

1 4EfLH 5JO|C|-. 















*413 «• ^ _ 

khgs- «S| ^E# (NaC1 )4 #(n,o)£| *p| ^oH0|| cHeh -ygoicK 


II a SI- L+mSS *p| ^$H£|X| °JX|y #§A|?|£ *|7| ^SH^CK 


2NaCl(s) > 2Na(s)+Cl 2 (g) 


=oh S 7| £SH£|X| 8**1 a SWE £7| £SHS^. 


2H,0(1) 




«** 2H 2 (g)+0 2 (g) 


O|0|| CH°h H# 3!E1 <M7|>0||Ai at CHS If 

4 ; 

/ “I. NaCl-S- °|-& m S|E h l- 0 |l I h 

L. H 2 0* 0|=t SW A|0|o| Spoilt SAPI- ^Ojo|n g^h 

■=. sums spi swe ££ ^ 



A S^ ^tr f ‘’W ^1| z*«i IM1 i°-| 22 A i'3 c 2 y°l L t 

2%cn = / S2 A i*{3f^o| mnzill uf-lft Ofo| af°j 2^-H| %*/£/, 



95 









_ ? 20 ^ gn\Q\ 

! 01 .gn\ e«g 

j 1. Hcf HB|7| 

i i) sxHsi- ^= h oi# 

i %-rr 1% z^lM W W zll°-i 7 i*t-*tl e l 7 $ 7 i~ l l 7 1 u t u mi $l*« s i Mi 

i ^2-1 “Tl*! fc°rw| E^cfl °IM*1 a £ u lMI zt*H zH int °\\ V*l- M £ 

a £ a l °(|°|2-f2 *,t c t. 

I 

I 

I 

i © S*K£ gltf SE|0|| O|oh £^°| 2*^ m\ : 

4:0|| ixhBh 3*K£o| tJH^I^h £!W Afo|e| h^ 0 | Efe ? 

55 



© E*HJ A|-0| ©| Hh^a H7| : 

Afo|°| bh^aoi §° A^|o| dh^a M q. 

-*• ?■£ T|V zHMIM *i $*« °/ir “/?■? Mi Mi °dM M°l^ §-? W 

*<f Bq- ?Tti M *f-*/*H| *Vz°IM. 



© S*H8W h|S# S*H»o| 210 W ^ S o| 



96 OJJJMQJ fjqj 51 a ^5(1 











97 

















98 opjfdQI fJQi 5i a 








4 1 ’ __ 

&W #555? qo[ Mh^ £ Qj|E S^ £\C\. 


® 'S^H : 54f 15 ^^0)1 Ai S7| §£37f a. (-)35(5 _ ) 

* ct|i 55 *#35 #* 55* ““WOJ (+)SoK5 + )l- nq-bcil, o|*| 

5 37| 7|- ^3 “S7|- yqoj i= #op|- ^§oh 7-|E|0|| !<>|Xj 

55# L[E[L«^ 5 # ##553 55- 



(D 555 353(5 : gmo| n A j0|L[ “Xf£| *# [[|j Afg£| 

* #515 

• #*X|- S53°| 3.71 : £XK>l|Ai ^ 555 555 71 E|* ^o[ 

. #**[■ SD|lEO| Hhot ; ( + )So^“E-j (-)#5* 555 
. #*5 3 ^eo| 7h0| 14^ *#0| ^^o| L^LHt 

Sj£S A^gEK 


xr (q : a|-o]o} >|e|) 




y* i 
Md *55 


5 *5# 553 






-\ 01 . w Vi 

MxwMr- 



*!£ 2 

7hZ|-o| ±±A|a 



( 71 -) 


3 


F 


B 


(M-) 



A, B, C 2^7| SiO|C|-. 


A°| 

B°| 

C£| 


(7H2j ssrs? 
(4)°i s«rs? 
wisi atRs? 


F 



F 


W) 



100 qpjfjy Al°f $1 tt $c$f1 






PI-) 04) (4) (4) (4) 


(4) #4^ : QH^ £.W £4 ^ 

• 607[jo| Eh^ °jx|-7f- 207)jo| 127||°| 3%33 1°[ 

(4) ^<2 : 17D°| ei axh^h 37|)o| c|-= Eh^ SW o|^fflgo||Ai 3^41 a 

l°f°h4. 

• SS 4^ - #0| SjB| ^E]x\7\ £jq 

• llfoil 4444 Sfe. S44 E4S e!*H 444 Zt *°iq. 

(4) qO|O^H : 17H2I ^3 Oixpi 47H0| cfa Eh^ OJX^ SAheq fl?f££ 

• 44S4°^. IKach 

. a# 4^ -► DH^ 4444- 

• ^!7<;|-7h K\X17\ 3^ 1°K)|| sqsf°s S7|7|- *44 °444. 

(E-h) 4^4MIM : 4^ S*H4 **4g £?|£S 4144 nm 37 \°\ 4HSt 0|# 

• St, £P| 4t*, ISt-yol 3C[. -> HhiAi C|^#E||0|0|| 0|-g-E|* ±13*1 

(4) tE[|4 : ^40 ||a| [t||0] yj Eh^S^ 4 soil oHS 
- 4t @4#0| **4* 3<g33 41, 7|-S gf°44 StEf £PI 4t*0| □() 
^ ^4- 


101 











-\ 01 . w Vi 

MxwMr- 


• 02. <X\Q* (DNA) 

1) DNA£| 

® DNA2| 7|M yo| . ch + o|Ah + M 7 | S ^Ej ^-#B||£E|-0|E. 

• g- : 57(|S 5E[go^Ai E|^A|S|M^(Deoxyribose)0|C|-. 

. 2!tf : H 3 P0 4 ^Ai °f°1 Abg* L[E\q± 

• 07| : om|t!(A), ^O^(G), AhO|£Aj(C), E|o|(T)o S 




© DNA2I 0|§ L|-y 

• &- 2!tf : gn|- 0|A[0| nq^ l°^o| 27||°| U #3* 

• g?|$ : 2M ?|*m ^ 7fg# 

-» S-2SM Xjg 

. 0|§ L+{j ^ : Tfs'2||^E|'0|H7|- ^ 7fg0| L^Aj^o^ oig. 


2) DNA°| #£! Se : DNA 0|§ L|-Aj ^o| a|-# 0| SO^i 2\2\ o|-L|-o| 7|-£[o| £|ji, 
mt! ^°l 7R0II gM*]°! AH ^o «7|Mh^ a|| S ° ^ 0 | Dhsoi^ig S eh°| 
^S2|- 27H°| 0|§ gAj DNA 7f- ^g=j°^M1 °*j g M7 |. Aj^Ej^ 


|E||SEtO|H 


O- 

o=p-o 

Cr 

2! {471 



°v 0H 

-(■/ N o 

X C a 


%y0 

A 


<\ x° 

A. 




Ox;° 

cA) 


°x;° 

A 

o' x o 


Ox /O- 

A 

HO O 






^ _ ILj LVLU^ 

IrJ Mill r 


w 

' All I 



102 0(7 JfdQt U°l S( a ssn 















\ i. Vi 

MxwMr- 


_• 22, 23 ct 

oi 

j 1 . 4 ± 44 #: 4 ±H 44 S ±#4 S3 44401 o|=.oi£] ££ W#°l 44 # 

i l) 4 ± 44 # 

! ® 4 ± 44 #-l 444 : 3-4 SM# *|&SKn. 44 dna, 34 #21 4 |gf, 43 gs, 

: °I3, m^S4 44# #o| H3 44 #o|4. 

i © 4i 44#0| 444 0 |° : 4^°l Ojxpl- 244 47[|0|H^ ^ 17 || 7 |. £|c|j 47H°| 
4-E 444 44431 144 3 XPI n«#o|4. 


2) 444^4 £3 

® &4t± : 4^: 44# # 4^(C)4 ^4(H)S D J 01=012 s\ 4# 
-► M C<9 2 ^ H 2 0 o \ a 2 a 3W. 

© ^2*1 «|0|| ctw 

• 3&°l s?Jo|| cq--& 

-► n i\ h l ^t^af 2*1*31 lz*w/// 



H o H 

n *.109.5° 


H 


H 109.5°/ "V* 


3> v? 

109.5° 


^ ' J ^ ^ 


109.5° 

H 


444 


H H 

\ / 

/ c x 

H - C 7 -C -H 

/ \ 

H H 


H H 

i i 

H-C-C-H 

i i 

H-C-C-H 

i i 

H H 


41514 


H H 


H 


\ / 

C 

w- C Nc 
H \ / 

„^C-C^ 

H / \ 


^H 

H 


H H 



104 op.ih°l U°l S t ( ^ SSJ 1 






105 








1 2h*r i«|- 

' • "I H d 


.02 .Ararat n2j"3^ 

1. -»lw3 IhSK^ 

1) sMI?] (alkane) 

® V±(Q9\ &±(Q sjxf- a|-o|o| ^oh 0 | s.j= eg |sjo £ o| = cH5! a|-# a.of°| 

£S| Eh$^± 

® ’UVM : CnH 2 „ + 2 

® SSS : 4 s # L+Emit H°l O|n|0||'-0||e!(ane)'* M2J^K 

°<i) °tm°i(cHrf, °im o i(c 2 H 6 ), *m°L(c 3 H g ), ^i o kc v h /0 ) 

• SHf#0||Al E h ^ >,o|| cc^ 0|# 


.A. 

~r 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

4 # ^ ten 

mono 

di 

tri 

tetra 

penta 

hexa 

hepta 

octa 

nona 

deca 

o» 

metha 

etha 

propa 

buta 

penta 

hexa 

hepta 

octa 

nona 

deca 


® T 1 ^ 

. 0|Sfe Zj Eh^ D||E(|^4 £0| 109.5°°| lE h ^* 7M3A1 

S*1I 0|^CK 

• 3.B E[rfc- E.^ l& h 0| Eh^ gsho^ 0|^.O]A=j OIOHS <B± aAH-£| a|£!0| 


a 


H 109.5' 


109.-5^ 


H 

109.5° jj 




109.5° 

H 


® 

• S^*|°S o^n S Ah^0)| Ai - tjTII bh^S^I o A ^ cK 

. ^ 0 | 5fon S §0|| xi ^ X | & i-cK 

• E.^ ^ Son^s -x|- A|-o|o| oja 0 | #7^0] feo^cK 

® 01-851^:^4]^ 2*1 ^SAjO| ^^Ai £*!0| 0|-85!*||S, E.^ 

4^ 47H 0|A)O| o^|ojg. qa) 7|-X| 0|85j*||ft 7^. 

c 

I 

c-c -c 

I 

c 


c-c-c-c-c c-c-c-c 

I 

c 



106 opjhQl U°1 it A SSd 









2) ^ h 5!(alkene) 

® 'BMQty SR A|-0|CH| o|# mo| a|-# 3.<#°\ 

® Sj^±! : C n H 2n 

® SSS : 4=1- WLHt 1°l ^□l^l'- < ^(ene)'S &°\c\. 

°fl; IWM mUCsHf), % Ei d(CM m U E U(C 5 H,o) 

® : ^°\ o|g ass oi^t s a*M 219 a*ns as a a on 

S*H S|D|, 0 |nn e^o| i 20 °o|c|-. 





H\ /H 

C=C 

tr/ \TT 


(3) % h ?|oj(alkyne) 

® 'BMQSOr ^±(Q A|-0|0|| Af# 1°K)| ^oto| ^^ 4 . 

® : C„H 2n - 2 

® SSS : ^ 4=1 WLHS a°l 0|D|0||'-0|-o|(yne)'* M^C|. 

^ 1 ; ^i b i-°hc 2 h 2 ), ^ri(c v H 6 ), wn(cM 

® : a?i-e!2i 11 ass oi^fe. ^ s*mi 21 s a*ns as ^isaoii 

01 m Eh^o| gsh7h^ iso°o|cK 

H ^ h H—C=C—H 



107 







• 2. HE| fHSttte 
; 1) (cycloalkane) 

I © item E.te(Q M0\°\ llfol 3.^ ea l& h °^ 0|-= CH^l HB| 

! s$|- i.hSI-4 1 ^: 

i © 'UVM : CnH 2n 


© 'S'g'S : Ete ^7[ ££ ^iej°l 0|# &0|| 'A+O|#s(cyclo)-'# M 0 |^ E|HS 
'A|-0|S^(cyclo) -CHIoj(ane)'0| £\c\. 

°v) ^°iii*m°i(c?H 6 ), ^utM^rKcM, f 't°ni*<m°i(c 5 H l o) 

® : Ah0|#S = SH||O|4 X1|2|°b AfO|#S2?||e!£ D|| 

^ SF4f a °I‘A| SfecK 

© A^|#s^?||0!0| 0|<gU*|| : AfO|#£S^4 ^E^0| C n H 2 „°£ 

Ai^ Ol-M^AII £h7||0|C|-. 


°ii) v°nizm °iaf «£>«j: c 3 w 6 , H°iu^rm *i*n ■. c 6 h I2 


H H 

\ / 

c x 

h-c 7 -c -h 

/ \ 

H H 

AlgSHSS 


H H 

H H 

\ / 

H-C-C-H 

H x / C v 

C C 

i i 

H' \ / 

H-C-C-H 

i i 

^ C-C ^ 
H / \ 

H H 

H H 

Aiss^a- 

A|#SE!fM- 



S|^Hof 


^0|#^ollAl|oj(C 6 Hi2)^ j= 7fX| 7^. 


2) AfO|-i-^ij-^(cycloalkene) 

■HE| LHCHI 0|§ l°fO|Lf- Ah- goh§ 7h- HE| H?fo| 



(3) 

M HB|* S*^ Mg of 0 | Lpl [LH-g-CHI oMil-. 

® M : ^(CM &MQ Aho|o|| BH o|g SEH°I 

0|=t HE I EhS^-k 

© : C 6 H 6 - 67[)o| ^JX|-CH| ®Xh7h 17HAM ^£\ 0 \ oiQK 

© : 3^4S°I @S 120~0|Oj, o\0\ 


H H 

i i 




108 opjfdQi u°i u a 














=L^ XY °| 2\*y ZY,^o| «0|± MEftl %0\C[. 


0 } ( 0 ) (0 


: Y* 

* • I t* 

sY-Z-Ys 

• • | *• 

: Y: 


0 0| CHeh §£ <M7|>01|A1 oi- chs &, X ~ S£|° 




110 0t7Jh°l UQ1 tl A $15(1 













aUb SS# ABC2I £|S IS HI#, Hb SW# x Y°| 2|«H2| ^ 1© b# qe|- 
l l!! 50ICK 




o |chi cHSh #-g°S #b ay# <M7|>0||A1 oij= c«h a# 5!#? 

(Eh, A~Cb S°|°| 7|H0|c|-.) 


/-i. Yb #b IS SS#o|©. 

1 -. £PI gn^b Y(i)7|- x(Z)M© a©. 
>=. YCHIAH Bb #5! -Ff-Sj# S^S©. 


® -1 © l. © n, c © i_, c © n, i_, c 


[2015SSH 61 H3 S©SSS<W|- bX||X|] 

[ 1 : ® 

oib as asssi as ass ga 

SS IS HSOM A-b +i7|-o| ot 0 |^0|HH g©7|- 37|)g uo|©. b© cb SS IS* 
o|=a $ia g*||*|°H _i7|.o| §o|bo|HH Bb o, Cb ho|©. 

Xb A 27||© B 17H^ ?£JE|0] °i£HS A 2 B(Li 2 0)0|a, Yb B 17||© C 27||^. 0 |i=LO|x=| 

?l °HH C 2 B(H 2 0) 0|©. 

rasgj*i7|] 

-i. Yb y|#^ gas o© H7\ as*M #soih^ gb as ©s#oi©. 

■=• YCHIAH Bb STM gxpl- 67H0|Ha C 27H© ©© c^oj S©S© S^ 

£©. 

H:0:H 

V fHEmismi ■_. Xb 01 b gg as#oi°H °-w -b eh chi ah oiboi xib#^i bgg aV 
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